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^, A>^-7> ci) old ^ ^ El^-o>o. cgo^ ^Wl^, #7l £l^-°J <3 <3 ^ <5j^f 5E^r 

3^1 3^-7> £1!-% 31HS 71^-SlJl, 1^3 ^^ofl 7 )^ §1 7flAj 
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^o]e^ RLL(Run Length Limit) ^2 H 0 >^A^. 714-5H ^>rf. 
#7l RLL €S^^r 1^1 1«1B * r °H 0wlH7> £ 7fl7> ^flS}^- *1 ofl ccj-^ 
^S«J-^^r M-E^-vfl^ 7jo^ } RLL(d,k)^ lwlB^l- 1«1B A r °Hl _o_^ 0«lH^l 
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iflofl A)Jr ^Sf7f -f^ofl nj-gj. cflolEil- ^Al^ « 0 VAlolcf. #cH , ^3 

^71 HHH H^-W ^#3] 33°1 ^3 oflofl^ O^Bl", H-f* ^3°1 

£*Hr °!H^r ialH» M-t^t}-. 

£ 6-lr , 3?1 cflolEl ^. S7l(61) ^ s._ PIC 4^71(63)^ *fl^ l(CHi)-§- 

.•f-SH *H4I#3 >M-g-*> ^IJl ^ ^ 3iL« 3"3" 

°}7"H, 3?1 cflolEi ^ 2 7l(61)^ RLL #2:3^°.^ 71^-^ ^"71 3-3 Ji 33*11*11(50) 
3 ^ cflojEil- 7fl^^. -l^ji, -§-PIC 4^71(63)^ w>ol-3illol^ ^ 

S^Aio.s. 7l^ 33 33^1(50)31 PIC» 7fl^*V4. 

3-7) cflolE] 42:71(61)^ RLL ^^^S RLL(1,7) £S«<H * 33^ 3 

3 D M(50H1 t^tt 3^-* *fl^ 4 s RLL(1,7) 3^ 1«1H^ ltijH 3-olofl ^.^ 

OwlH^ 7fl^7> I7fl, ^tfl 77fl^l 33-§- M-^^cf. ol i£s3*H d=l<£ 

°fl ( 1010101) 2] C-flolE^7l- 7l^-£l<>| l^BS* 1*1 H Aj-o] ofl 2T^ ^o]^- #fet|.. g:^ 
d=7<^ ^ ( 10000000100000001)31 cIMe^l- 71-S-sH l^H^l- ltilH. 8T31 
^cf. RLL(1,7) ^o u -11Hr ^o1e^7> (2T,8T)3l 7jolf ^ n>a.sl- ^ 

RLL(1,7) ^S^Hfe A>-g-sl3 9T# 33. Bfl^JLS A>-g-*Vcf. <^ 7 }X\ t 6 T«- 

3§ ^715. 6T ^1H3 ^lj:^ ^s)-7> ^o.ig "0"°S- S^W. nel 3T 3}H 

3T ^H^^. ^Aj^ol A]^o^ ^2j-7> "1"^. a^*>^ ^2:33* 7}3T=K 
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<55> t£tb, $\ °1 3 42:71(61)^- RLL ^^o u -l^ RLL(2,10) te^* ^ 

*i#*Pfl(50Hl tfl^b Tfl/g^ ^ «|4. oj^, RLL(2,10) ^wJ^Hl ofl 

olB^7> 3T ifl^l 11T ^ xflSJ ^oll- ^ V}EL rr^ ^lol^s 
<56> # 7 ] w>ol-5l)ol^ 'SS^-i: Hl-ol-sflols 7}^S\±r 

nT^ 2nT^ Qo]& ^ *}3.S± ^}o)^^_ ^S\JL, n -& 2 8 ^}°"|3| 3)^3. o] 

Sa^. ^, n=2 9J nfl, a>ol_5ilol^ Hj-Aiofl ^o]e^ 2T^- 4T^ ^o]* 

^^cf. n^Jl, #71 BW-*M2. ^2:« 0 >^^r 3T/6T/9T ^-fr ^-S-th}. nJ-eH , 
3T/6T/9T7> ojo^o] pic <3<*(17H Sfl^sM, #7l 31 oj 03 

(19)4 *r 5^. 

<57> # 7 J ^ ^-ol ; A-^S cfS. £3. =L^Wr 7>^1^1 <^^-» ^ &3E^- f 

^AHHl cq-=. 7flA|#^l^ *fl^ l(CHi)# SJ3€ t{!S^Ei ^23£ 

» 3#*Rr tei2-EL ^#7l(65)# ^ i^fe w>^^>cf. 

<58> ol ^23E ^#71(65)^ #71 *V W>°+ ^ 31 «U 7l^ 

nT4 2nT^ p}h4 i3*)H^» 3#SH # 7 1 #^J± ^#nfl^7> ^7^\9] ^ 
2: 7M^1 - 01 

<59> ^ f #71*1 W>Sf ^-ol T^pp-fl^ f- E}9J *fl-g-«Hr ^-f^ 

# 4 s SZtf. ole^ ^-i- #?i*H, #7l %%^r7)(5. 231 30HH 
-2-*R!-§: ^ H§» ^>#S^ 3.71 7> C-flolE) A}is»l cf^- ^-f Aj-71^- ^.^Alsl- 
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<60> ofl^tfl, #7l ti>ol-5flo]^ 3Ef A>-g-*V^ %^\^3^] ^ ^ «1S ^ol^r 

cflolEi RLLC1.7) S = # *H*l7ti °1 4 

5} #^Ji «>A>^ol ^ ^ &oH, ofle^ Ajl £ h eSI 

<Hle1^1:M EL7]7\ cflo]^ ^-eh^Tfl ^tj-. ^H^H, #7^ cV^^-O. 

S.^, ^^17> cflolB] tfeTm-, fELELofl tcj-el- ^V^o] ^o.o) 

<6i> #71$: ^ ^-fl^lfe £ ^^H X 

^ ^, ^M^l ^-M SHI- HH^} 

«>ol-sflol2: 7l^-5lZL ^H^tt ^Hl ^^yj-Al 0_ S 7 ]3LQ ^^T-nfl 

*H ^ 71^- 7>^tb ^Ji 7i#nfl^ofl 7j.lj.sj ^ o. ^ ojtj-. 

<62> Ol^V, £ 5^1 tif^ ^-Ol PIC 03(57)3!]. ^Ag #^0§^(59) £ = 7 |. TI]E S 

7i^-£ *i# d iW5ohi cfltv *i)W?J-a- #^^.7is. 

<63> £ 2 ^ 5L 3# , #7l ^(21)-!- #S>^ #7l *1#nfl *H (50H efl 

SA>t!:^. °1 ^ #71 cH# ^1^(27)^1 *| #7l *1# 

nflsfl (50)^1 ^^lTll £M, o] 7i#ufl;*K50)oiH «VA>^ ^ ^^3^)^(25)1- 3 

^#7l(30)<Hl nelJl, 51 6-1: HH^ ^7] (61)» 

#71 ^#71(30)^ ^1 ^ ^12^^(31) (35) z^zHMi t^li ^, ^ 

M KCHiHH ^IsS-^-Ei 7fl^ ^ Aj-g-*} r-flolE^ Alj:-. 4^tVcf. 5E^h # 

-PIC 4^71(63)1- *fl\i KCHiHH ^Jl^^ *)#ufl*« ^Jif 4*- 
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<64> o}7H, #7} %^2L z\ #*fl *J|(50)fe *fl-fl^ ^>-g-7> DflolE^ RLL £2^*1 

7l^-5)al ( ^ ^M.^ wH-3flols ^2«o U -]^ 7l^.sl<H satf. RLL 

$5^-11^ ^1 wl^ ^-o], RLLC1.7) HLfe RLL(2,10) ^S«o v ^* 

<65> ^^-nfl ^(50)o11^- tilol-^o]^ ^S^ofl fi] sfl nT^ 2nT^ p}£I<4- i 

<66> itt-V, ^Al^ofl tt^ *lH« 0 Vtt^ ^ l(CHi)# ^S.^- 

3 7^ufl^|)(50)7> ^7fl^ Cf€- 7H^^1 

^#7l(65)» £#*Hr ^r^ll- c-1 ^o] H^a^tf. o] i£ S S£L# £ 

^ sat]-. 

<68> ^3 , £ 2 5E. 3# h>S!|- ^o] ^= ^Et 

KCHi)# ol-g-^ZL, 7)^7}^ ^7)^^)Mr 7}^)o]}^ Sfl-g-*Hr *im 
KCHi)^ *fl>§ 2(CH 2 )» S.^- ^]-§-^. 
<69> ^, 7 >^t!r 7^j-nfl^) ofl^ifl, R(Recoderabl e) , RW(Rewr itable) ^ 

3l^ir Hsfl^'i ^ ^^(land)^ ZL^ti(groove) ^Eflo] 7 >o]^.7> <§^5)<H fcU, 
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(wobbling) £H &i=k , ^ KCHxHH t^it ^M^l 42 

71 ol^H, ^"71 ^1-^ 4^*>7l ^Al^ol 2(CH 2 )# ol-g-^ 

£ *H°*N #^iL *fl^*l^ 4^71 ^ 4l:M34» ^^*> 7)^11 

\§ KCHiHH ^4 °l-g-s}<^ eilolE-m £ 4!3l *}sl« 

(71)1- KCHi)# 413:* 4^H, °l-& -ai^el^-(77)ofl^ 

7fl^*Vcf. ZlElJl, 714 7>^tl #7l4«l)*fl ^fl-g-Alofl^ *fl^ l(CHi) ^ ^ 2(CH 2 )4 

°14 3*H, *fl\t l(CHi)4 ^13:3.4^ c11o]e^» 4^*}^ elH 

Ei 42,71(71)^-, ^ 2(CH 2 )» -f^H ^^ISS^-Ei ^4 PIC(Permanent 

Information & Control data) ^11 ^4 PIC 4^71(73) ^, *fl^ 2(CH 2 )# 

^^1J1S.4E| ^4 PID(Physical Identification Data) -tii* 4^*> 
XT ^4 PID 42:71(75)4 £^4. ZL^Jl, #7l C^ojE^ 4^71(71), £)4 PIC 
4^71(73) * ^4 PID 4^71(75) 4^ A]Jr^ Ajjr^ e) J=L( 77 ) o)) ^ 

*1H^4. 

o]<q. ^-o] ^^r^^l ^J£ ^3#*l^r 714 7>^tr ofl*IN tfltr *fl 

^Htt 4^7} &_°M-, ^^-nfl^(| Jl-fj-cq ^JS.^ ^JE-g. dlo]Ei7> ^O] flfe ^ ^ 
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*i#*1)*)H cflsfl 7fl ^^. ^tg^-jz). o}^, GjaVajol 7)43.7}. 

¥3: xl^MM ^2-2) ^r*m *r 5^4 =L 7fl^*V 3 

2« 7]-^^ #31= -B-i-lH ^, J£ 8ofl ^ ^asl 42:7l-^u|H^ #Jl^ 

£ 8# #2^ , 4271 ^Sb 3711 l(CHi)^- -f-*H <a^€ #JL» 42 

*rfe HM^ 4^71(81) ^ al^MN Ji (Permanent Information & Control data 

: °l*h PIC 2rf-)« 4^5}b 4-PIC 427l(83)2f, *fl^ 2(CH 2 )# -f-^H °d ^ ^Isi 
1- ^4 PIC 4271(85) ^ ^-f PID 427](87)# if^H ^£4. o]g]. 

tM3£ 4271 ^1^^^^-(89)<^1 

^-7i tiMEi 4^7i(8i)sf 4-pic 427i(83)^ *im KCHi)-i- ^§-*h 

*fl*W3 ^>-§"7> C-flolEi A]S ^ 7-1^-npH ^ ^^.1- ^ 4Str^-. ^7l^i, #71 C-ll 
olE-1 4271(81)^ RLL 714^ ^^nfl^Sl *fl $ A}-g-*} X%o] 

3 1- ^ tr^r . ^ 7l a-) t ^ ii ^ #ufl *H ^ # -g- ^ a. 7-1 #nfl «J 71 47>^ tr # 
^il 7i#nfl*)l S^-tr^f. nelal, #7l 4-PIC 4271(83)^ wH-^Hz, 

714^ ^fl^^-g- 7i#ufl^( £ 5 ^ 50 )<i| PIC# 7fl^*vi4. 
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<78> #7} 7}^ 7}^ ^^-ufl^^ u] 7] 

^y] pic ^^-ofl^o] e|c-oi cg^^ p>^£]^ sao.^, 

°1 PIC <^£r cflolE] ^^Rr 4iM Tg^M ojcf. $|£ PIC 4271(85)$}- # 

71 PID 42:71(87)^ 71^- 7>^-tb ^^fl^]» Sfl-g-Alofl °l-g-£)ir ^JLiiL, 

^-7] PIC ^^S] C-flolE^ 

<79> a o v 7 i^ ^oj, ^3 4 S7 i -frl^B^r ^J:*!^ 4(89 HI tb^ 

<80> ^ ^-71 S--PIC 4^71(83)^- PIC 4271(85)7} *fl-g-3 #^J± ^H^fl^l^ 

f^fHl *}S} ^7l <0Jl^5l^-(89)ofl -5}^ ^$\*\ SWjOl P>^S]CH 

%>Cf- ^"71 ^4 PID 4^717} Ajefl^jO^ ^-71 B| 4(89H1 ^^^^4 

*}*r i^^l SW 2 7]- n>^5)ol o^cf. 

, #-PIC 4271(83)71- ^ls^^|^-(89)ofl ^^t}. °H SW 2 ^ iL-g- oir}. 

2- 2*11 £a]3 «}s>} ^ ^= ^B f ^pflsiH #2^1 

PIC °J^1 Si ^ #71 1--PIC 4271(83)1- ol^ji, n o]<2]S] <^ <*j ofl ojojg ^)o] 

b\ 4271(81)1- <>l-g-t}i=}. ^y)^\ , Pic =l oi<qoj eg^a. ^ s cfs. 

7l4^H 9X°-B.s. t&o] 7>^>uf. jflsH, ^ KCHi)* *§><^ 

S-^tf ^^ n ll^l7> 4^7(1^1 A-l^ t}S. ^ SJE.* 7M^^1 oc] Yl- 

^#7l(£ 6^1 65)» C-l £fsfe wf^^-Cf. ol 2£f ^#<?}^r «<H4£r # 
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7] t): HW-jflols ^« 0 V ^H1 ^*fl 71^-^ nT^- 2nT^| ^}3.^ ^)°}^ 3#*><^ ^ 
^23£f 7>*lfe*l <^«~& ^#*lcf. 
<82> AV 7 R1 zfl^-g- ^^-nfl^}^. *fl-g.$ ^-o o] ^ ^ ^ofl cflsflA^ £ 6 

<83> 7m 7>^-tV *]#*M«- ^-g-Alofl^ SWi^l T 2 ^l 

<H PIC 4^71(85)7} ^Jl^ s^(89Hl ^^^cf. o)u% ^<ft*\ sw 2 i 3 3 T 3 °fl ^ 

#s]o] ^ PID 4^7l(87)7> ^ljL*ism89H ^^^4. ^^H, 

<%^2) PIC <8«H ^ *1 ^ ^-*Mr $|# PIC ^-S7)(85)* ^-g-^i-JL, =L ol^o] <g<*|oj 
^ ^ PID 4^71(87)1- Ol-g-^lcf. O^H, p IC p IC ^<*jo_ ^ ^ 

<84> ^7^, *fl-§-E}^ 7^1n^l7> 7-1) ^ # -§- <>1 *1 7 }^°l*\±r, 

2(CH 2 )S^-Ei ^1-^ A1JT7} ^ofl of 5} ^^tf. ^, i^-M-iy A]Jr 7 } <^£] 

^^€4. =L?]ZL, <%ns\# 7}^7}^*§0.3. , ^ KCHx) ^ 

^ 2(CH 2 ) <HH ^1^1- 2.^ °]-g-3H 3^ *fl^°l ^*3€i=K 

<85> o^}, 7fl^^-g- 7^r.fl^5q- 71^- *1#*fl*lH 7}^& ^Jif 

<86> ^7)^, *fl^-§- 3g-^Ji *13MNfe 5. 5°\] t^-H-S ZL 7Hltl ^ 
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7R >D Pfl #3 ^7} 7 )S.s) j7, q-t^^l c^ofl 7 )S. ^ ^ A]~§- 

7> C-flolE^7> 7l4^H 

< 87 > 51 2 ^ 51 3^8: ^"71 #^(21)* -g-SH 7^>Dfl^l (50)^1 efl 

«(50H1 ^§171] 5^, o] -^Ji 7^>upfl(50)oflA^ ti>A>^ ^^^(25)^. ^ 

#^#7l(30H 

<88> =LZ)J1 5. 8^c $r3,0>}# , *flig 2(CH 2 )<HH $1^*15.7} o^^^ o.^.ofl 4s}- 

<89> ^7]^, <^4*y Al^y]- ols^ ^ 7^;£-g- ^^ti^lS- , 

^ KC^HH cHojEi C-flojE^ 4^:711- =L^^-, ^ 

ncHi)°\)*\ <sm& *)3hM ^ ^iii #-pic 4^711- -§-*h ^stbTq-. 

<90> Al^ 7 > oia^^ T^ofli^ *flV| 2(CH 2 )# *^>^ ^^ISS. 

"¥"^"1 ^ PIC 4S711- ^14^ ^HS 714^ 714 7>if^; #^j± ^UH^] ^ 

£ 42*>Cf. ZLElJl, #7l*v *}^J:s¥-^ ^4 pid 42:714 

3X1 E S 714=1 714 7>^*> 7-l^-ull^o| ^El^o] <?]^ Dfl o] 42:^. ^ 7l 

A 1, A oM #^J± Tl^-Pfl^lsl ^^^^ £ 5 ^ £ 6# %2if>}^ w>Sl- 
oi> ^ahhi 4^ o. ^ KCHi)^- -§-*H ^1^S4 

El #^1± 7-l^-nfl^l7> 4^711^1 A^S. *£2: 3 = 4 7^1 ^1 <^^f ^53= ^ # 
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7}(5L 69] 65)1- 3#*Rr el S#*Hf v}^t\t^. o] ^ 5L^# 

3#*>^ ^l^V tiH-slH^ te^^Hl ^!*fl 71^- ^ n T^ 2nT£| n>a^- isfl 

^1°J:^ 1^ SE^r #<8«W 71^ ^^-nfl^l n°)tl7\ 

^71^- 7>^ 7-R Vd H*1H S.^-o\) cfl^ ^^.o) 7l ]^ 0 ] 7>^>rf. 
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[3?^ 1] 

^-7] XU * X]2^#Y" 3#€ ^IJL^ ^A]^^ XH ^ A>-g-7> t-fl 

A o V 7l XU ^ Xl2^#-*f ^ofl>H AlJl^ ^-Al^s.w-Ei T^nflXl ^ 

1- 4S«Hr ^-PIC 4^71 X^sRr ^HJ°-5. ^ XH^l . 

2] 

^ A>-g-7V CflolE^V 71^-^ Tfl^-g- 7^uflXl^; 
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cgc*^ qJ«. tjc^ ^«.ofl ^^-ufl^ ^^. 7 > 71^-5] ul, M-H^l ^^1 

71^- g Xfl^B *l"8-*> ^1°1^7> 71^ 71^ 7>^ ^Ji ^^fl^;ofl tfl*fl ^ 

3 7i^- ^/^ *ih* ^ ^ 7fl^*Hi sa^^i , 

^^^Rr *l]l ^ ^12^^» ^tiltV ^#7lSf; 

^-71 ^1 ^ ^12^^ z^MH ^IJL^l f^JS^El Tfl^ A>-g-^> c-fl 

^nflsfl ^ ^ilt #-PIC 4^71^-; 

^€ 7l^7>^*V 7-1^-ufl^ ^if ^Stffe PIC ^"2:71^; 

S.^ 7l^-7>^^; 7-1^-ufl^l^ ^-Sl^o] o]^ CflolE-l» 4^5^ ^1- PID ^-S7l; 

^^^-§- T^^l* *fl-g-AHl^ # 7 ) cflolEi 4^71 ^ #7l 7-l^Vufl^l ^ 

£ ^Ji 4S7l# ^1^1- ol-g-^, 7l4=-7H^V sfr^jt 7-1 ^Pfl^ ^fl-g-Al 
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°fl^ #71 HMEi ^-3:71, #71 fl£ PIC 42:71 £ , #7l 4| g PID 4S7l» -f-*>^ ^ 
3] 

#7l Cfl o] Ei 4^71^ RLL ^S«o V ^-^S 71^ #7l 7^nfl^^ 7fl^ 

€ ^>-g-7V PflolE-11- ^flA^^Jl, 

#71 ^# n Pfl 4^71^ ti>o]-3flol3 te^^S. 71^-^ T^V 

4] 

#71 RLL ^S^iLS RLL(1,7) ^S^* £tt *1#*fl*(N tfl*fl 

*fl^ ^ € ^* ^iliS. ^ #^1£ 

5] 

*I131H1 9X°]*), 

#7l RLL RLL(2,10) <£S«<H-g; ^H^U^H tflSfl ^iLS 

6] 
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$7] BH-sJMs ^S^^Hl ^*fl nTQ 2nT^ n}a4 i^^l^S. ^£.7} 7}^S\5L 

7] 

^-71 ^11 ^ X|2^^ ^^HM ^Jro] t A JiS^El , ^7} *}o]-2\}o]^ 

^S^ofl -sfl 7l-Ij-2l nT^ 2nT^ p>3^ :MMi* 3#*H #7l #^iL ^nfl^ 

7> ^K^fiS] ^ S Cf^- 2£f 7}X]^X) <^-& ^ft}b l&SSJE. ^#7l» t\ ^ 

9] 
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>S-7l *fll ^ ^12^^ ^ZHH Aj^o} ^A]^^ 7fl^ A>-g-7l- 

cflolEi 42*f^ &7\}^; 

•^-71 *fll ^ *H2^#^ ^ZHH Aljro} ^-AlSS-^-Ei 7^VDfl^ 

# ^-S^ ^];» S^Rr ^ °-5L *}±r ^W^. 
10] 

cgcdo} <|]J=L £ ^ ^^fofl 7^>nll^ #Q ^iL7> ^1-^ 3)ES ^^Jl, l-H*] <*j ofl 
71^- ^ *fl>$ A >-§-7l- C-llolE^7> 71^ 7}^ 7}^ #nfl *fl ; <*f| tfl*fl ^ 

2] 7}^ ^/£^ 7flA|# ^sRr 7l^-7fl^«J-^ofl &0^ f 

^3-° 3. ##i£:&*Kr ^1 ^ *fl2^#-fl- ^#7l# 

#71 *fll ^ *)l2^#^f ZfrZHH Ajjr^ ^.Aljrofl <%M.B} X|^ 7> 

^ SU^l -fFFOfl ^-el- Mi ^#nfl^ 7 > *ll ^ -g" *1 7l ^-7>^-^ tl^l» #^Kr ^ 

31*1-; 
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#7] A]l % ^2^^ 3#€ QS-Q ^-AIJLS^-E^ ^ A>-g-7} 

tiHEi Al^l- C-flojE^ ^-S7l# -§^H #31 <4; 

^-71 #>I#7lHH ^ti^-g- #^ii*HMl*)lJL ^-71 *fll ^ *)12^# 

^71 » #31^; 

^ ^^ofl>H 7l^7>^-^ ^^7U^fl^S 4>7l *fll ^ 7fl2^ 

Zj-Zj-ojH ^#£1 AjJrO] ^AlJrj^LE-) 7)^-7>^*V 
^cWl $|-& PIC 4^71 » -f-SH 425^, A cM ^^l^S^-Ei 

7]^-^ 71^-7]-^*!- *R>nfl^ #E)*}°1 o]Al cilojE-1-I- PID 4^71 

1- f-*H i^Kf 53 -i- ^r^SLS. ^ 7}^^^^. 

1*3^ n] 

*V8 ^£ A>-g-7f c-flolE^ Al^l- 4^<5Hir &7\}±r RLL ^iH^S <#7] 
12] 

^111^] &<>H, 

^-71 RLL Q^^SLS. RLL(1,7) £^lM-g- 5Hfr tflSfl 
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[3^8" 13] 

^7} RLL £2:*^J15. RLL(2,10) ^2^* tflsfl ^iL# 

[^n 1 * 14] 

*l|ll* *fll3* ^ *V %H1 &°H, 

tij-ol-^ol^ ^^hv^i^I ^«fl nT^l- 2nT^| *>32f ^lo]^^. ^iL7> 7l^-E]jl 

[^^■%1 15] 

^114%H1 9l°]*\, 

^5^1 71^-^1 nT^- 2nT^ ^3.^- i^o]^^. 

7} 4^7fl^ Cfs. ^ 3 £ f 7>^1^] o)™M. ^ ^*Rr ^1 ; » £-] 5Lf-*Hr ^ 

16] 
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